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DETAILED ACTION 

1. This Office action is in response to the amendment filed November 1, 2004. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murray et al., U.S. Patent No. 5,802,318 ("Murray"), in view of Intel Corporation, "Universal 

* 

Host Controller Interface (UHCI) Design Guide", Revision 1.1, March 1996 ("UHCI"). 
As per claim 1, Murray teaches a system comprising: 

a processor coupled to a bus (fig. 1, processor 100 coupled to bus 110; col. 4, lines 21- 

29); 

a memory coupled to the bus (fig. 1, memory 108); 

an external bus controller coupled to the bus (fig. 1, serial bus host controller 130); and 
a basic input-output system (BIOS) coupled to the bus (fig. 1, ROM 118; col.4, lines 32- 
39), the BIOS comprising an external bus support component causing polling of external bus 
enabled devices and to provide support for external bus enabled devices responsive to the polling 
(figs. 1 & 2, device such as keyboard 140; col. 10, lines 6-13). 

However, Murray does not expressly teach that polling involves generating a periodic 
interrupt. UHCI teaches that BIOS sets up an external bus controller's scheduler (sec. 5.1, 
"Software that is run early in the boot process must be modified to . . . set up the USB controller's 
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scheduler. This code is typically the system BIOS."), the execution of which causes interrupts to 
be generated (sec. 4, Interrupts). UHCI teaches further that USB defines the interrupt transfer 
type to support devices that "require a predictable service interval" such as keyboards and that 
each frame is allocated "enough time to complete all scheduled ... interrupt transfers" (sec. 1.1). 
In other words, devices such as USB keyboards are polled, or interrupt driven, at a periodic 
interval. Thus, at the time of the invention, it would have been obvious to one of ordinary skill 
in the art that Murray's polling of external bus enabled devices is achieved using UHCPs 
interrupt transfer which causes in the generation of periodic interrupts. A motivation for doing 
so would have been to use a USB defined data transfer type. 

As per claim 2, Murray teaches the external bus support component is to provide support 
for external bus enabled devices until an operating system providing external bus support is 
loaded (col. 10, lines 6-13). 

As per claim 3, Murray teaches the external bus enabled devices comprise at 
least one of a keyboard, a mouse, a floppy drive, a biometric device, a hard disk drive, a compact 
disk read-only memory (CD-ROM) player (fig. 1, keyboard 140 or mouse 142). 

As per claim 4, Murray teaches the external bus controller is a Universal Serial Bus 
(USB) host controller (figs. 2, 3A&B, host controller 130 comprises USB logic); the external bus 
support component is a USB support component (col. 10, lines 6-13, BIOS supports host 
controller 130); and the external bus enabled devices are USB devices (fig. 2, devices have USB 
interfaces). 
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As per claim 6, Murray teaches the processor conforms to the 32 bit Intel Architecture 
(IA-32) and the periodic interrupt is a system management interrupt (SMI) (col. 4, lines 11-15; 
col. 10, lines 14-21). 

As per claim 7, Murray teaches the processor is compatible with the 32 bit Intel 
Architecture (IA-32) (col. 4, lines 11-15). 

3. Claims 8-12, 14-17, 19 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Murray et al., U.S. Patent No. 5,802,318 ("Murray"), in view of Intel Corporation, 
"Universal Host Controller Interface (UHCI) Design Guide", Revision 1.1, March 1996 
("UHCI"), and Chaiken, U.S. Patent No. 6,128,732. 

As per claim 8, Murray teaches a system comprising: 

a processor coupled to a bus (fig. 1, processor 100 coupled to bus 110; col. 4, lines 21- 

29); 

a memory coupled to the bus (fig. 1, memory 108); 

an external bus controller coupled to the bus (fig. 1, serial bus host controller 130); 
an external bus enabled device coupled to the external bus controller (figs. 1 & 2, 
keyboard 140); 

a basic input-output system (BIOS) coupled to the bus (fig. 1, ROM 118; col.4, lines 32- 
39), the BIOS having instructions which when executed cause the processor to perform 
operations comprising: 

causing polling of the external bus enabled device (col. 10, lines 6-13); and 
handling input produced by the external bus enabled device (col. 10, lines 14-21). 
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However, Murray does not expressly teach that polling involves periodically generating 
an interrupt. UHCI teaches that BIOS sets up an external bus controller's scheduler (sec. 5.1, 

"Software that is run early in the boot process must be modified to . . . set up the USB controller's 
scheduler. This code is typically the system BIOS."), the execution of which causes interrupts to 
be generated (sec. 4, Interrupts). UHCI teaches further that USB defines the interrupt transfer 
type to support devices that "require a predictable service interval" such as keyboards and that 
each frame is allocated "enough time to complete all scheduled ... interrupt transfers" (sec. 1.1). 
In other words, devices such as USB keyboards are polled, or interrupt driven, at a periodic 
interval. Thus, at the time of the invention, it would have been obvious to one of ordinary skill 
in the art that Murray's polling of external bus enabled devices is achieved using UHCI's 
interrupt transfer which causes periodic generation of interrupts. A motivation for doing so 
would have been to use a USB defined data transfer type. 

UHCI further teaches maintaining a plurality of external bus device data in the memory 
(fig. 4, frame list in system memory; sec. 1.2, schedule constructed in host memory; fig. 4, 
example schedule), and using a portion of the memory responsive to the interrupt (sec. 1, "to 
receive data from the USB device, the Host Controller receives the data and then transfers it to 
the system memory pointed to by the command"). 

However, UHCI does not expressly teach the BIOS having instructions which when 
executed by the processor, obtain the portion of the memory to be used. Chaiken teaches 
executing BIOS instructions to obtain a portion of memory to support USB (fig. 3 A, steps 310, 
312 & 318; fig. 3B, steps 322-324; col. 7, lines 22-33; fig. 4, memory is portioned). At the time 
of the invention, it would have been obvious to one of ordinary skill in the art to apply Chaiken' s 
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obtaining a portion of memory to Muiray/UHCI's system, as system memory provides faster 
access times (Chaiken, col. 1, lines 46-52) 

As per claim 9, Murray teaches the processor conforms to the 32-bit Intel Architecture 
(IA-32) and the interrupt is a system management interrupt (SMI) (col. 4, lines 1 1-15; col. 10, 
lines 14-21). 

As per claim 1 0, Murray teaches disabling an operation once software and drivers for 
external bus device support are loaded (col. 8, lines 45-58). Such software and drivers are 
loaded with the operating system (col. 7, lines 59 - col. 8, lines 4). Thus, it would have been 
obvious to disable the periodically generated interrupt when it is no longer needed. 

As per claim 1 1 , Chaiken teaches de-allocating a portion of memory when code in that 
portion is no longer needed, in order to leave space for software applications (col. 1, line 60 - 
col. 2, line 5). When an operating system providing external bus device support is completely 
loaded, it is obvious that the code in the portion of memory is redundant, and is no longer needed. 

As per claim 12, Murray teaches the external bus controller is a Universal Serial Bus 
(USB) host controller (figs. 2, 3A&B, host controller 130 comprises USB logic); the external bus 
support component is a USB support component (col. 10, lines 6-13, BIOS supports host 
controller 130); and the external bus enabled devices are USB devices (fig. 2, devices have USB 
interfaces). 

As per claim 14, Murray teaches a method comprising: 

causing polling of one or more USB devices by an external bus support component (col. 
10, lines 6-13; fig. 2, devices have USB interfaces); and 
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handling input produced by one or more USB devices (col. 10, lines 14-21). 

However, Murray does not expressly teach that polling involves periodically generating 
an interrupt. UHCI teaches that BIOS sets up an external bus controller's scheduler (sec. 5.1, 
"Software that is run early in the boot process must be modified to . . . set up the USB controller's 
scheduler. This code is typically the system BIOS."), the execution of which causes interrupts to 
be generated (sec. 4, Interrupts). UHCI teaches further that USB defines the interrupt transfer 
type to support devices that "require a predictable service interval" such as keyboards and that 
each frame is allocated "enough time to complete all scheduled ... interrupt transfers" (sec. 1.1). 
In other words, devices such as USB keyboards are polled, or interrupt driven, at a periodic 
interval. Thus, at the time of the invention, it would have been obvious to one of ordinary skill 
in the art that Murray's polling of external bus enabled devices is achieved using UHCI's 
interrupt transfer which causes periodic generation of interrupts. A motivation for doing so 
would have been to use a USB defined data transfer type. 

UHCI further teaches maintaining a plurality of external bus device data in the memory 
(fig. 4, frame list in system memory; sec. 1.2, schedule constructed in host memory; fig. 4, 
example schedule), and using a portion of the memory responsive to the interrupt (sec. 1, "to 
receive data from the USB device, the Host Controller receives the data and then transfers it to 
the system memory pointed to by the command"). 

However, UHCI does not expressly teach BIOS having instructions which when executed 
by the processor, obtain the.portion of the memory to be used. Chaiken teaches executing BIOS 
instructions to obtain a portion of memory to support USB (fig. 3 A, steps 310, 312 & 318 ; fig. 
3B, steps 322-324; col. 7, lines 22-33; fig. 4, memory is portioned). At the time of the invention, 
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it would have been obvious to one of ordinary skill in the art to apply Chaiken's obtaining a 
portion of memory to Murray/UHCFs system, as system memory provides faster access times 
(Chaiken, col. 1, lines 46-52) 

As per claims 15-17, since Murray/UHCI/Chaiken teaches the system of claims 9-12, 
Muiray/UHCI/Chaiken teaches the claimed method. 

As per claim 19, UHCI teaches control transfers to one or more USB devices using the 
portion of the memory (sec. 1.1, Data transfer types; sec. 1.2, schedule constructed in host 
memory; fig. 4, example schedule) 

As per claim 23, UHCI teaches adjusting the frame bandwidth of interrupt transfers based 
on data traffic involving the one or more USB devices (sec. 1.3, Scheduling). Consequently the 
rate of the interrupt is adjusted. 

4. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murray/UHCI/Chaiken as applied to claim 14 above, and further in view of Eichler, Jr. et al., 

U.S. Patent No. 6,772,252 ("Eichler"). 

As per claim 20, Chaiken teaches removing code from memory when the code is no 
longer necessary (col. 1, line 60 - col. 2, line 5), but does not expressly teach determining 
whether an operating system providing USB device support is loaded. Eichler teaches 
determining whether an operating system provides USB support (fig. 7, step 704). At the time of 
the invention, it would have been obvious to one of ordinary skill in the art to apply Eichler' s 
determining to Murray/UHCI/Chaiken's method. A motivation for doing so would have been to 
determine when code is no longer necessary. 
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As per claim 2 1 , UHCI teaches checking a frame list base address register value to 
determine whether it is set to the address of the portion of the memory (fig. 3; sees. 1.2.1 & 
1.4.1). 

5. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murray/UHCI/Chaiken as applied to claim 14 above, and further in view of "Universal Serial 
Bus PC Legacy Compatibility Specification", Draft Revision 0.9, May 30, 1996 ("USBLegacy"). 

As per claim 22, Murray teaches disabling of emulation logic (col. 8, lines 45-58), but 
does not expressly teach this as disabling of USB legacy support. USBLegacy teaches the step 
of disabling when transitioning from legacy mode support to extrinsic mode (sec. 4.1.1-3; sec. 
6.1.1). At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to apply the specification of USBLegacy to the Murray/UHCI/Chaiken' s method, as the 
specification is well known in the art. UHCI teaches a register for disabling the hardware 
generated USB interrupts (sec. 2.1.3). 

6. Claims 24-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Murray et 
al., U.S. Patent No. 5,802,318 ("Murray"), in view of Intel Corporation, "Universal Host 
Controller Interface (UHCI) Design Guide", Revision 1.1, March 1996 ("UHCI"), Chaiken, U.S. 
Patent No. 6,128,732, and Gharda et al, U.S. Patent No. 6,560,702 ("Gharda"). 

As per claim 24, Murray teaches a method comprising: 

causing polling of an external bus enabled device by BIOS (col. 10, lines 6-13 ; fig. 2, 
devices have USB interfaces); and 



Application/Control Number: 09/894,294 Page 10 

Art Unit: 2115 

handling input produced by the external bus enabled device responsive to the polling (col. 
10, lines 14-21). 

However, Murray does not expressly teach that polling involves periodically generating 
an interrupt. UHCI teaches that BIOS sets up an external bus controller's scheduler (sec. 5.1, 
"Software that is run early in the boot process must be modified to . . . set up the USB controller's 
scheduler. This code is typically the system BIOS."), the execution of which causes interrupts to 
be generated (sec. 4, Interrupts). UHCI teaches further that USB defines the interrupt transfer 
type to support devices that "require a predictable service interval" such as keyboards and that 
each frame is allocated "enough time to complete all scheduled ... interrupt transfers" (sec. 1.1). 
In other words, devices such as USB keyboards are polled, or interrupt driven, at a periodic 
interval. Thus, at the time of the invention, it would have been obvious to one of ordinary skill 
in the art that Murray's polling of external bus enabled devices is achieved using UHCI's 
interrupt transfer which causes in the generation of periodic interrupts. A motivation for doing 
so would have been to use a USB defined data transfer type. 

UHCI further teaches maintaining a plurality of external bus device data in the memory 
(fig. 4, frame list in system memory; sec. 1.2, schedule constructed in host memory; fig. 4, 
example schedule), and using a portion of the memory responsive to the interrupt (sec. 1, "to 
receive data from the USB device, the Host Controller receives the data and then transfers it to 
the system memory pointed to by the command"). 

However, UHCI does not expressly teach BIOS having instructions which when executed 
by the processor, obtain the portion of the memory to be used. Chaiken teaches executing BIOS 
instructions to obtain a portion of memory to support USB (fig. 3 A, steps 310, 312 & 318; fig. 
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3B, steps 322-324; col. 7, lines 22-33; fig. 4, memory is portioned). At the time of the invention, 
it would have been obvious to one of ordinary skill in the art to apply Chaiken' s obtaining a 
portion of memory to Murray/UHCI' s system, as system memory provides faster access times 
(Chaiken, col. 1, lines 46-52) 

Lastly, while Chaiken teaches a BIOS ROM which may be reprogrammed (fig. 1, flash 
ROM 78; col. 5, lines 50-55), Murray/UHCI/Chaiken does not expressly teach a machine 
readable medium having instructions for the updating of BIOS to support the method steps 
above. Gharda teaches a machine readable medium for "re-flashing" of flash ROM to provide an 
updated version of BIOS (col. 1, lines 53-65). At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to apply Gharda' s machine readable medium to 
Murray/UHCI/Chaiken's method, as "re-flashing" is common practice for updating BIOS code. 

As per claim 25-28, since Murray/UHCI/Chaiken teaches the system of claims 9-12, 
Murray/UHCI/Chaiken/Gharda teaches the claimed machine readable medium. 

7. Claims 5, 13, 18, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murray/UHCI as applied to claim 1 above, over Murray/UHCI/Chaiken as applied to claims 8 
and 14 above, and over Murray/UHCI/Chaiken/Gharda as applied to claim 24 above, and further 
in view of Intel Corporation, "Instantly Available Power Managed Desktop PC Design Guide", 
Revision 1 .2, September 25, 1 998 ("IAPM"). 

As per claim 5, Murray/UHCI does not expressly teach memory mapping and BIOS 
implementation with regards to the ACPI specification. IAPM teaches a design guide for such 
implementation (Sec. 4, ACPI BIOS design considerations). At the time of the invention, it 
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would have been obvious to one of ordinary skill in the art to apply IAPM's ACPI 
implementation to Murray/UHO's system. A motivation for doing so would have been to 
facilitate power management (IAPM, Sec. 1.1). 

As per claims 13, 18, and 29, IAPM teaches a non-volatile-sleeping (NVS) memory 
region (Sec. 4.2.2, ACPI Non- Volatile-Sleeping Memory). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert Wang whose telephone number is 571-272-3669. The 
examiner can normally be reached on M-F (9:30 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on 571-272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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